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PROBLEM TO BE SOLVED: To provide a processor with 
which many kinds of machine word instructions can be 
defined without increasing an instruction word length. 

SOLUTION: Concerning the processor composed of an 
instruction decode block 100 and an arithmetic block 
110, the instruction decode block 100 is further 
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instruction decoders 103a-103h for decoding the fetched 
instructions and controlling the arithmetic block 110, 
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p*m f tfo7 ^^(oitm^n 0 us* g ^wi^cpwai 

[0 0 4 8] £i\ '<7>-*»M»l 0 0 511, Miff* 

6 ^77/5 120 1) a 7'd *y?ft&mi 0 0 1 
fi. *S#g|5 1 0 0 5 ^bii*P^^^^#k<^ 

( rgg^j ) ics^^t, (Hi 3C^^^y~ 

^^p^AioiOtaa^BBftm, f, gfc^fH- 
5 (^7>7 7°S 1 2 0 2) 0 
[0 0 4 9] *rLT, #M$*Lfc#BJSm, f, 

&T(D%imtim*)M£tlZ> U7yysi 2 0 3- 40 
S 1 2 0 9) 0 *ffi=2 — K**«l 0 0 2W\ #BS» 
m, f, gril:, Wfl3-K^t5:i:l:J:9, 
3i^f B l7r^^m, f, g^rft^-T^ (777^5 
1 2 0 4) 0 

[0 0 5 0] m*X* = - K£j*ttl 0 0 3(1 #*IH) 
7 7^/Vm, f, g:'^:, ^7-y;H 0 0 6^# 
BBi-*CfcfcJ:0, 8aao^x^hml-m8, f 
l-f8. gl—g8S:^j«-J-5 U77/S 1 20 5-S 
1 2 0 7) 0 -<0££ % =1- KMl 0 0 311, 
r-y;H 0 0 6^# ( 9St^,;iiaoT, 50 



> ^BB5p 9 _ 3 3 0 2 1 9 

14 

h^*#jiA/-C*5< Uf^ys 1 2 0 6) a 
[0 0 5 1] B14(1 % *"f*J~9 hml~m80^ 

m—x*fr>z>(DT\ mi 4 tai-^tf) 9 *><d— oa^^ttr 

:tlll, ^P^^r-Y^mtdfi^^zi — 

<£>y * hco^2^d > r-co^Xv?^ ^^i-f-^^ 

[0052] Ull 5 (a) #4, ^Xv 5 ^^ h fl N If] 
SSl^H^s — Xl 03a £^~Xs/ hii-5BB«C 

f^ty^x^ h^"j^ht*fc§ 0 :;xil Xo^ 

H^tbTl^r. «i:^5 0 mi 5 (b) H t/^ 
^^Nf8, gp^ N l8^73-yi0 3h^-y 

t?«\ ypifcm&mmfi^^— sp 

1" t-i 0*m£*LT^5C£ias#a>;5 D **5, fife O 6 
fflcD^X^rc^ h f 2— f 70y ^ hte*gm&tlX\,^Z> 0 

[0053] mmic^ mi 6 ( a ) ^j-xv^^ h g 

K 1P*>, »1A*7 3- Xl 0 3a £r^ — X^ " 

* v ^ittfco&^a^ ^ — Xtfc#M^" s P i" (c 
£9 3im£nTV^::<t^7^6 0 [Hi 6 (b) fl 
Xv^^hgS. HP^. l8^73-^103h^^ 
Fti-SBiKgtf^Xv^*' hc^y ^ M*fc5o 
--tit if o 7 VSJte^l^r 
^" mov" ^(cj; "9H?!£;ftTV>5d<J:^#^5o 
[0 0 5 4] S^tC. ^-^v?^^ h Steffi 1 0 0 4 1*. 

st'y *—?W&m 0 0 5^bil*n^tLS*a^7 — 

^ (t^fX) (^S-5#, HSm, f, g r<biC N =3 — fs* 
£/SSBl 0 0 3(Cj;oT^i5S$tL7t 8®^(D^-^v?ai^ 

Z> (^fy^S 1 2 0 8) D AflcWtt, ffimCo^T 

t^X^ft^T*fe5HIl 5 (b) tC^^tt)t^-X^^^ 

hf8^aK*tt, pjmgico^rti. ^iti^-^x^s 

/h-Cfo5Ell6 (a) Id^Stbfc^-^^a:^ h gl^il 
[0 0 5 5] ^<D£ 3i:U, ^LTCOmWm, f, g CO 
f 8, g lli x t^i^ h^^^S 1 0 0 4l;J:oTli 

TUi^SttS UfyT'S 12 10) 0 ^±J:p^L 



C9 ) 



15 



10 



B 20 



J£-<, J; *) /h^ V'T'a -y^^fif^- KIM XoSJUt; 
h (fijx.(4\ ^v 7 ^ hml + ^-y^^^ b 

[0 0 5 6] ^c*5, *miS»ffi-e(4, ^fiJ^7P<-^/!' 5 

*nfc*&KM^ oo i«y-^^n 

^ilOl Ottt^o^CiMlll'. b 
jfc;£SR 1 0 0 4 {i-g-ftlb-l' 2? /H&^ft'J^^'v^ ^ b 

[0 0 5 7] M**^** b*rft*i-S 

1 2 0 6) ^rttfe^'t^eftii^ttO^ilK^fc^ 

f^si 2 0 8) . znmfticmbftzhnx-ntt: 

[0 0 5 8] Jrfr^t-fi. llWWr-f/HCjftL 
t8ll©^t'7 hO^ibA'MM Xi&>5#5 1 

5 * if y ■? 1fi WM £ ti 5 =. t *» b , tllR C &K <C ft*** 

[0 0 5 9] *****-ei±> stiro^i: 
H4, 1 1»^^r-7> 1 0 0 6 icM^ntv^t 



30 



[0060] 



^5p9- 3 3 0 2 1 9 
16 

miBiiiT^aKm* * tvs <t 5 man 
[0061] rwaot, l/<^ bs#tt- 

2/<W h*#^-C*fomi*SW^6 5 5 3 

[0062] memm twe^***-* 
awast its: rtLidiox, 
[oo63] * bi^. fjiEis^SBii, mmmmmzn <o 

[0 0 6 4] -tbr, fTMBffi^f9J»«P«4*fe^« HfJlBn 
[0 0 6 5] ±1E#^#«E»«>»nS:2i:i-5 



40 



17 



try ht^^OT% !HlSSa«^if*PS:ft/jN|S 
[0 0 6 6] C^tCioT, **<OljH^ = --*\ Hp 

mmmwtmmzti. mmnm^ m j; s jlie^ u-ty-y- 

[0 0 6 7] rct\ MrK*5£.^ait 2=f££titzWM 
B#«*|J*> = — KIM X#*/hfc *S»^-t(D««|§ 

[0 0 6 8] Sfc, «JISfflB^Sg«fi$ btC, fulEXa^ 30 

**^axt«ME±/*^ara\ «riE»w^a*c:j:<?5>w 

[0 0 6 9] *»WIC»S»K««ft 

d ilcj: n ( 2 J£A_L i<OAi 

Art* biilJlE n <B(0^^?S8S^-€:ix^tt$r*|-* tt-Sft 

««W**JiJi:i-S*xE^ai:S:«lK:Sii-5C t hX 
[0070] :tii:J:ot s nffl^aWMSA^jt*^ 
T% F<J;ift ™^-Ki:»6tSIS^^f-^ 50 
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18 

^ «■ t-» t l , mm \c m-t z> mm & mm ztizt^?® 
[mi] *Km<Dmm<Dmmi\£&rtz^mmm®m 

[El 2] ^^Dtj/t^atA^n-^i 0 2 0PMfl 

[04] l^^n-fe yV-<D$j<fr"r=i — # 103a-103 

[05] ho— ast^i- 

0T*£>5 O 

[0 6] W^a^y^sjItfi-S^tttS^v?*^ 
hoy ^ h2r^-r0T*fe£ o 

[0 7 ] ^PJ^HJ£^^2(C4b^tS^S?^§J# 
M^nir ^tD^M^SEXo .y ^ 7 0 O^M^fy 

[08] ^nirj/tOr^^/U^t 7 0 2 OPIfB 
*«J*Sr^i-Xt3 y?mxtbZ> 0 
[09] ^otyf^f 3-^7 0 3 a-7 0 3 

[010] *mm<Dmm<Djfm3 {ztetf zmmmm^m 

[011] I^HIR3£«<Difo^-r — Xa- 1 0 0 6 Jc««fS 
[012] l^a^S^ffijf^jiH^^i-^u-^^- h 

[013] mmmmmz?^jj£tiz>y— ^xox^a 1 

010(7)1)7; hSr^i-0"Cfo5 o 

[Ull 4] il OlI/T^fctyyx^ Fml~m80- 

[H15]B15 (a) It Bl OiC^n/c^Xv^ 
^ h f 1<DV * h^titfcSo il 5 (b) It i 
1 0 \C7jk£frtzsS-yV>^? h fS(DU x h^/Ttit^ 

[016] 016 (a ) It HI 1 0 {ZTfk^Htz^-yjzr. 

? b gicoy * b&TTzirmxtbZo mi 6 (b) « % a 

[01 7] Ull 7 (a) fi, SSO/n-feyf^ftS 
1 7 (b) ft ^*^Xn-feyi^^^ ( 5 2^<^ 
[^F^-O^] 

100 A*»BE^o y ^ 

10 1 
102 



( 11 ) 



19 

10 2a «JW**»ffl*W*» 

10 2b y 
103a~103h 

10 4 
110 
4 0 1 
4 0 2 
4 0 3 



Iff 

^ a ROM 



4 0 4 

10 0 1 

10 0 2 

10 0 3 

10 0 4 

10 0 5 
10 0 6 



3#P^9 - 3 3 0 2 1 9 
20 



mi] 



^110 



i 



100 



,101 



102 i 



103a 
_j_ 




Q, 1 V |103h 



118 




[1112] 




[ 



102a 



,102b 



8W<7>^^^ - ^103a~103h^ 



exl 
ex2 
ex 3 
ex4 
ex5 
ex6 
ex 7 
ex8 



[03] 



^3^^"7 y ^ - y 103c 

fgS^f 3 - f ld3e«r*a K 3 ^£ 

f^l^T* 3 - l03f * ^ 

^ 8 ^f j~^i03hfc^&fcS'fr& 



[S17] 



(a) 



(b) 



141 



*H*l/S>X* 101*0 

/8 



7*3 



,401 



402 



,403 



■Y £L 



404 



( 12 ) 



- 3 3 0 2 1 9 



[H!5] 



[H6] 





3w l Pr3tT 


addopl,op2 j 


opl£op2K;&n# 


and opUop2 




bcq op 1 ,op2 t label 


Op 1 — Op L J~ *Z> ' I O.UCI ^VJ ^HX. 


Dlt opl ,opZ4aDeJ 


opl ^opz'«£ o i«*-jaDci Rx. 


jsr label 


labels <b & * * m L 


mov opl,op2 


opl ^op2l-^iH 


rts 




shift opl,op2 


opl£o P 2<7>ft;^t;&Kl^y hv7h 


spl opl,op2.op3 


[^l^^-T'n - ^103aO^^]: 




opKOHf n ^ >S£op2t3#£;&tf 

S 















[H7] 



'8 



700 



701 



-'8 



l*lttB/<* 
— _^ — 



. — * L /« 



4 702 



- * 703a 



/*i*V\ 



J703h 



704 



705 



jm&it^ 













mov &a, tl 


S600 




jsr f 


S601 




mov &a, tl 


S602 




jsr g 


S603 




rst 


S604 


J 








ex8 


S605 




spl &b, tl,10 


S606 




rst 


S607 


_g 








exl 


S608 




mov 0, i 


S609 


JJ 








spl (&a+i).j 


S610 




spl (&b+i),k 


S611 




beq k, j , _L3 


S612 




jsr _error 


S613 


_L3 








add 1, i 


S6H 




bit i ,10,_L1 


S615 




rts 


S616 



[13 8 ] 



702a 



,'8 




-^t^7'n7*H0^ 




702b 









4 

> 


r > 


f 



8lC0^f3 - ^703a-703h^ 



[[114] 



_m 


/*m$a* ()*/ 


mov &a, tl 




jsr f 


/*_£*wtfm-r*/ 


mov &a, tl 




isr g 




rts 




$ size - 11 bytes 




$ cycle = 16 





( 13 ) 



»B1 3 F9 - 3 3 0 2 1 9 



[09] 



, ^90 1 

ID 



yo2 



,903 



04 



>'4 / 



[HI 0] 
,1010 



1005 



— 1 









1006 




1022 



704^ 705^ 



[Hi 1] 



/ * u 






* 

1 

Vr 1 






\ 


Y=Xadd Y 


add x, y 


3 


5 




add x, y 


3 


5 
















s 


1 








1 


L 1 I 



( 14 ) 



- 3 3 0 2 



[112] 



[|13] 



_ _ S12 Q1 



S1202 



- 



S1203 



S1204 



SI 205 



S1206 



S1207 



S1208 



~~T~ 



S1209 




S1210 



char b[10]; /* 7v-s<fl>Emi*U^*/ 
I 

charaClO]: /* o — a^HSnibfc&H*/ 
f (4a) ; /*E£|b : SrS~aK: 

I 

f(char *a> 
I 

char i; 

for(i=0: i<10 ; U*) 
I 

a[i] -b[i]; 



/*ES\Jb*S2F!]atc:3 fci- */ 
/* o — # A^&i Srjala */ 

/*i-o-9ir-4fe0iS-r*/ 

/*b[i]*a[i}KttA*/ 



\ 

g(char *a) 
I 

char i, j. k. t ; 
for(i^): i<10 ; 



1 



t = a[i]; /*a[i]£tKttA*/ 

for(j - 0; 1 * t « 0; t » 1, /♦t^STtetfv h^ltc^ 

t - b[i]: /*b[i]*tH'ftA*/ 

forCk - 0: 1 ft t — 0: t » 1, k*+) /*toSTtttTy hanrc _ 

•7 MSJ&Srkfci-**/ 
if(k j) errorO; /* j fck^-& L**tfUi^-4&S*/ 



[115] 



(a) 

f /*S8£fcf ()*/ 

exi /*m^-r="-^*»36*/ 

mov 0, i /*^ft7£iC$Ki_*/ 

JL1 

mov (&bfi),(&a+i) /*ffi^Jv*- *b[i] StS^Jt'- *a 

[ilKUEiS*/ 

add 1, i /*nci£inJ&-*/ 

bit i,10,_Ll /*i<10O^<i_LlH^><^*/ 

rts /* »J 
$ size = 18 bytes 

$ cycle = 24 



(b) 

_f /*H»£ 0*/ 

ex8 /**8ft*T*=«-* r *i_5e*/ 

spl &b, tl,10 /+T FUXbfrh*}''1 XlO*)***) 

rts /* U 

$size = 4 bytes 
$ cycle - 6 



( 15 ) 



9-330219 



[mi 6] 



(a) 



_L1 



_L2 



exl 

mov 0, i 

spl <&a^ 

spl (&bn 

beq k, j,_L2 
jsr _error 



i). j 
i),k 



add l.i 
bit i,10._Ll 
rts 

$ size = 22 bytes 
$ cycle - 32 



/*sjijf- * at i ) <omrv^ y h * 

/ * j - wen J® ^ ti_L2 t- * / 



(b) 



L2 



_L4 



cx8 

mov 0, i 

muv (&a+ i ) . t 
mov 0. j 

mov t, t2 
and l.t2 
shift l.t 
add 1. j 
beq 0, t2,_L2 
mov (&b+ i > . I 
mov 0, k 

mov t. t2 
and 1. t2 
shift 1, t 
add l.k 
beq 0. t2._I-3 
beq k. j,_M 
jsr .error 



add 1 . i 
bit i.L0._Ll 
rts 

$ size - 46 bytes 
$ cycle - 62 



/ * Sc^Jt'— * aCi J * t */ 
/* t2tCifcj£*/ 

/ * t ^ t2 \^£5iT& * / 

/*k^i£fcqjf:*/ y 
/ H< t2=oco*&^t± J-3 */ 
/* j=k l±_L4 K * / 



